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Hyperglycemic conditions are still common in diabetes melllitus (DM) 
patients with routine therapy. Rural communities in the Special Region of 
Yogyakarta habitually consume herbal medicines. Herbal nutritional 
supplements (MHM) were developed as additional therapy to increase the 
success of achieving therapeutic targets for DM patients. This study aimed to 
identify the clinical picture of DM patients who were given MHM at public 
health center (PHC) in the rural areas of Bantul Regency, Yogyakarta Special 
Region. This retrospective study was conducted on 94 DM patients with 
routine therapy. Patients who met the inclusion and exclusion criteria and had 
agreed to the informed consent were divided into two groups. Patients in the 
treatment group were asked to consume herbal supplement preparations 
(MHM) for 20 days. On day 21, each group measured clinical outcome 
parameters (blood pressure, blood glucose levels, triglycerides, cholesterol, 
high density lipoprotein (HDL), low density lipoprotein (LDL), liver 
enzymes, urea, and creatinine). The mean difference test between the two 
groups (t-test) was carried out using a 95% confidence level. The results 
showed that the consumption of MHM herbal nutritional supplements for 20 
days reduced blood sugar levels, Hb AIC levels, and urea levels (p<0.05). 
There were no differences in blood pressure, pulse, cholesterol, triglyceride, 
HDL, LDL, serum glutamic oxaloacetic transaminase (SGOT), serum 
glutamic pyruvic transaminase (SGPT), and creatinine levels between the two 
groups (p>0.05). Administration of MHM for 20 days increased clinical 
outcomes in blood sugar, HbAIc, and urea levels in DM patients at PHC. 
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1. INTRODUCTION 


Diabetes mellitus (DM) is a disease that is a problem in most countries in the world [1]. The prevalence 
of DM in Indonesia has been increasing continuously [2]. Even though DM patients have received routine 
therapy, there are still many of them who experience hyperglycemia [3]. The incidence of hyperglycemia in 
DM patients is associated with non-adherence to therapy, lifestyle, genetic factors, and gut microbiota [4], [5]. 
Hyperglycemia conditions cause glucose auto-oxidation, protein glycation, and activation of glucose 
metabolism pathways that accelerate the formation of reactive oxygen compounds [6]. Free radicals initiate 
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inflammatory reactions and the emergence of various complications in DM, such as diabetic nephropathy, 
retinopathy, and cardiovascular [7]. Recent studies have strengthened the association between inflammation 
and the development of diabetes mellitus and exacerbation of cardiovascular disease in DM. It has been proven 
that there is a relationship between diabetes mellitus, inflammation, and cardiovascular complications [8], [9]. 
Levels of matrix metalloproteinases and proinflammation cytokines are elevated in patients with type 2 
diabetes. They are associated with more severe atherosclerosis and an increased incidence of coronary heart 
events, nephropathy, and other microvascular complications [10]. Hypertension and poor glycemic control 
often precede diabetic nephropathy [9], [11]. A new strategy is needed for managing DM patients in PHC 
services to increase success in controlling blood sugar levels and preventing complications. The provision of 
antioxidant herbal nutritional supplements is thought to increase the success of therapy and prevent 
complications [12]. Recent scientific evidence shows that many herbs or active herbal compounds have a 
therapeutic effect on DM by modulating the gut microbiota to increase efficacy in controlling blood sugar 
levels and preventing complications [13], many plants have been shown to have antioxidant and anti- 
inflammatory activity [14], [15]. 

Herbal medicine is a source of natural antioxidants [16]. Plants that are widely used as antioxidants 
include moringa [17], gotu kola [18], and black cumin oil [19]. Black cumin seeds (BCS) are traditional 
medicines used as immunomodulators [20], antidiabetic mellitus [21], and hepatoprotectors [22]. Black cumin 
seeds oil (BCSO) contains unsaturated fatty acids (namely oleic and linolenic acids) and essential oils 
(thymoquinone, nigellin, and nigellon) [23]. Unsaturated fatty acids and thymoquinone in BCSO are strong 
antioxidants and immunomodulators [24]. The BCSO activity as an antioxidant and anti-inflammatory can 
prevent the occurrence of metabolic syndrome [25]. Black cumin oil administration for eight weeks can reduce 
inflammation and oxidative stress in patients with rheumatoid arthritis (RA) [26]. Thymoquinone can suppress 
proinflammatory cytokines and increase anti-inflammatory cytokines in inflamed test animals [27]. A 
combination of black cumin seed powder with anti-diabetic, anti-hypercholesterolemic, or anti-hypertension 
drugs has been shown to improve blood cholesterol profiles, reduce the percentage of hemoglobin Alc 
(HbA1C), and lower blood pressure in metabolic syndromes patients [28]. A preparation containing BCSO has 
been developed as an herbal nutritional supplement. The effect of consuming herbal nutritional supplements 
(MHM) herbal supplements on clinical outcomes in DM patients with routine therapy at PHC is not yet clear, 
so research is needed to clarify the effect of MHM. 


2. RESEARCH METHOD 
2.1. Research design 

A retrospective cohort research design was utilized to investigate the effect of MHM herbal preparation 
supplementation on the clinical outcomes of DM patients at PHC. We used data from a pilot study using herbal 
supplement preparations containing BCSO (MHM) as multi-nutrient supplementation for DM patients at the 
public health center (PHC) in a rural area in Bantul Regency, the Yogyakarta Special Region (YSR), Indonesia. 
A pilot trial of multi-nutrient supplementation containing BCSO was conducted in September—December 2016, 
involving 99 patients at risk of metabolic syndrome. The independent variable was MHM supplement preparation 
for 20 days. The dependent variables are blood pressure, pulse respiration, glucose levels, HbA Ic, triglycerides, 
cholesterol, high density lipoprotein (HDL), serum glutamic oxaloacetic transaminase (SGOT), serum glutamic 
pyruvic transaminase (SGPT), urea, and creatinine. 


2.2. Subject 

The inclusion criteria were men and women aged >18 years with DM diagnosis or anti-diabetic drug, 
increased fasting blood glucose (fasting glucose level 100 mg/dL) [29], and willingness to be a research subject 
(filling in informed consent). Those who stopped out were recalcitrant while the trial was running, pregnant 
women, allergic to BCSO, using corticosteroids >10 mg/day, utilizing immune supplements, and patients with 
a history of malignancy, tuberculosis (TB), or diabetic ulcers were excluded. Calculation of the minimum 
sample size using the open epi program (www.openepi.com) using the two-group mean difference test formula. 
Suppose there is a difference in glucose levels of 15 mg/dl between the experimental and the control group, 
with a 95% confidence level and 90% power for a 2:1 comparison between groups. In that case, 27 and 54 
samples are needed in the control and treatment groups, respectively. Based on the sample size calculation, the 
minimum total sample required for this study was 81 DM patients. This research has met the ethical feasibility 
with a certificate of research ethics feasibility number: 279/EP-FKIK- UMY/VIII/2016. The research team has 
also obtained a research permit from the local government of Bantul Regency. 
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2.3. Research instruments and materials 

We used computer-based data and medical records of patients with diabetes mellitus and at risk of 
metabolic syndrome as a source of data collection for demographic, clinical, and medical characteristics at 
PHC. The data is recapitulated in the case form report. The MHM herbal supplement preparations in this study 
were preparations containing thymoquinone 2.72%, fatty acids 69%, caprylic 0.21%, capric 0.15%, lauric 
0.1%, myristic 0.18%, palmitic 12.27%, palmitoleate 0.28%, heptadecanoate 0.1%, stearate 79.97%, oleic 
0.07%, linoleic 2.85%, linolenic 0.1%, eicosanoate 3.15%, eicosanoate 0.15%, eicosadienoate 0.25 %, 0.03% 
arachidonate, 0.03% eicopentanoate, 0.06% bee % docohexanoate, and 0.02% terracanoate [30]. The 
traditional medicine industry provides MHM herbal nutritional supplements, which have received a certificate 
and are under the Food and Drug Supervisory Agency of the Republic of Indonesia. 


2.4. Research and data collection procedures 
2.4.1. Patient recruitment and grouping 

This study was conducted on patients at risk of metabolic syndrome at PHC in a rural area in the 
Bantul district. Based on PHC data from January to October 2016, patients suffering from type 2 diabetes 
mellitus were 401 patients and 615 patients suffering from hypertension. Based on the doctor's 
recommendation, 120 patients met the inclusion criteria, 112 of whom had signed the informed consent. 
Ninety-nine patients in total met the eligibility requirements; 13 additional patients have turned away due to 
the following reasons: one patient had active TB; one patient's family objected; six patients failed to show up 
at the initial meeting; one patient had ulcers; one patient had a stroke; one patient had a low platelet count; one 
patient had a history of heart disease, and one patient was injured during blood collection. Ninety-nine patients 
were randomized using a simple manual method, but the number of volunteers who completed until the end of 
the study was 94. 


2.4.2. Patient health check-up 

DM patients at risk of metabolic syndrome in rural health centers in Bantul who stated that they were 
willing to be patients by signing informed consent were divided by simple manual randomization. Prospective 
volunteers are then subjected to a physical examination in the form of height, weight, respiratory rate (RR), 
and heart rate (HR), and laboratory examinations in the form of blood pressure, glucose levels, and fat levels 
to ensure health status. A doctor carries out a clinical examination of the patient with a license to practice 
accompanied by a certificate according to the results of the physical examination and blood laboratory. 


2.4.3. Providing interventions and measuring outcomes 

DM patients with routine therapy who signed the informed consent and were randomized were divided 
into two groups. The treatment group and routine therapy from PHC were also given MHM preparations for 
20 days. The control group received routine therapy from PHC and then was given a placebo. Administration 
of MHM preparations or placebo was carried out for 20 days. On the 21st day, the clinical outcome parameters 
were measured, including checking weight, height, and vital signs, followed by taking blood for hematology 
and blood chemistry tests (blood sugar, cholesterol, triglyceride, HDL, SGPT, SGOT, urea, and creatinine and 
HbA1C) by trained health personnel. Determination of glucose, cholesterol, triglyceride, HDL, LDL, SGOT, 
SGPT, urea, and creatinine levels was carried out with the help of spectrophotometry. Calculation of HbA1C 
levels based on plasma glucose levels with the help of the formula HbA1C(%)=(Estimated average 
glucose(mg/dL)+46.7)/28.7 [31]. 


2.5. Data analysis 

The research data were analyzed univariately to describe the demographic and clinical characteristics 
of the subjects. We performed a bivariate analysis of the mean difference test with an independent t-test to 
determine the significance of differences in blood glucose levels and other clinical parameters between the two 
groups. All statistical analyzes were performed at a 95% level of confidence. Data analysis was performed 
using the free edition statistical program for social science (SPSS) software. 


3. RESULTS AND DISCUSSION 
3.1. Subject characteristics 

This research was conducted at a health center in a rural area in Bantul, YSR, for DM patients with 
routine therapy. Clinical descriptions of prospective subjects are presented in Table 1. The results of blood 
pressure, body weight, and body mass index (BMI) levels of glucose, triglyceride, and cholesterol between the 
treatment group and placebo before treatment are presented in Table 1. Examining clinical characteristics 
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before consuming preparations containing BCSO showed that most volunteers had abnormal BMI, systolic 
blood pressure, triglycerides level, and blood sugar levels. The statistical analysis of patient characteristics 
showed no differences in demographic or clinical characteristics between the two groups (p>0.05). 


Table 1. Clinical characteristics of DM patients at PHC in rural areas in Bantul district, Special Region of 
Yogyakarta before consuming MHM herbal supplement preparations 


Characteristic Treatment group (n=66) Control group (n=33) p 
Age (year) 55.65+8.93 57.45+11.15 >0.05 
Systolic blood pressure (SBP) (mmHg) 142.68+17.64 142.48+16.42 >0.05 
Diastolic blood pressure (DBP) (mmHg) 80.80+9.26 79.76+7.01 >0.05 
Pulse (x/minutes) 90.08+10.94 89.3949.99 >0.05 
Body weight (Kg) 56.08+10.94 56.27+11.71 >0.05 
BMI (Kg/m?) 24.14+4.06 24.14+4.10 >0.05 
Glucose level (mg/dl) 241.52+108.56 253.79+1 16.23 >0.05 
Cholesterol total (mg/dl) 169.18+41.87 170.79+33.90 >0.05 
Triglyceride (mg/dl) 196.92+117.67 220.12+67.23 >0.05 
HDL (mg/dl) 45.44+10.31 43.79+8.05 >0.05 


3.2. Examination of blood pressure, BMI, serum blood glucose, cholesterol, solid triglycerides treatment 
Data on clinical outcomes of DM patients after consuming MHM preparations for 20 days are 
presented in Table 2. Table 2 shows no differences in blood pressure, cholesterol levels, triglyceride levels, 
SGOT, SGPT, HDL, LDL, and creatinine levels between the treatments and control group (p>0.05). The 
treatment group consuming MHM nutritional supplement preparations had lower glucose, HbAIC, and urea 
levels than those not consuming MHM preparations or the control group (p<0.05). Consumption of MHM 
preparations for 20 days was able to normalize blood glucose levels and reduce HbAIC and urea levels. 


Table 2. Clinical characteristics of DM patients at PHC in rural areas in the Bantul district, Special Region 
Yogyakarta after 20 days of consuming the MHM herbal supplement preparations 


Characteristic Treatment group (n=61) Control group (n=33) p 
Systolic blood pressure (SBP) (mmHg) 137.95+16.79 138.66+13.17 >0.05 
Diastolic blood pressure (SBP) (mmHg) 80.19+13.87 75.31+8.47 >0.05 
Pulse (x/minutes) 92.21+1.62 82.42+2.51 >0.05 
Body weight (Kg) 57.47411.34 56.65+12.04 >0.05 
BMI (Kg/m2) 24.67+4.161 24.55+4.36 >0.05 
Blood glucose level (mg/dl) 188.84487.92 264.72+80.48 <0.00* 
Cholesterol total level (mg/dl) 193.92+49.33 178.81+447.59 >0.05 
Triglyceride level (mg/dl) 174.73+111.80 184.34+116.33 >0.05 
SGOT (mg/dl) 21.32+6.80 21.47+45.43 >0.05 
SGPT (mg/dl) 19.66+7.14 21.50+8.40 >0.05 
HDL level (mg/dl) 45.23+6.76 44.2545.41 >0.05 
LDL level (mg/dl) 113.74443.24 97.72442.67 >0.05 
HbAIC (%) 7.6442.50 9.76+2.25 <0.05* 
Ureum (mg/dl) 33.56+13.05 39.94+16.16 <0.05* 
Creatinine (mg/dl) 1.22+0.31 1.36+0.31 >0.05 


Increased blood pressure, BMI, LDL, and glucose levels can increase risk factors for metabolic 
syndrome [32]. Metabolic syndrome is associated with increased risk factors for cardiovascular disease. One 
of the therapy goals for DM patients at PHC is to control blood sugar levels and prevent DM patients from 
developing metabolic syndrome, thereby reducing the risk of cardiovascular disease. According to the eighth 
joint national committee (JNC 8), the target blood pressure of hypertensive patients with diabetes mellitus is 
140 mmHg (systolic blood pressure), 90 mmHg (diastolic blood pressure). The results of blood pressure 
measurements showed that both study groups had controlled systolic and diastolic blood pressure, which was 
less than 140/90 mmHg. The one-year nonrandomized clinical trial research of 114 patients with type 2 diabetes 
mellitus showed that Nigella sativa dose of 2 g/day administration for six months did not affect systolic and 
diastolic blood pressure, blood pressure in the control and the treatment group were not significantly different 
(p>0.05); while diastolic blood pressure at the 9th and 12th months showed a significant difference (p<0.05) 
[33]. The factors that cause DM patients to experience hypertension include oxidative stress, endothelial 
dysfunction, insulin resistance, and an increase in inflammatory mediators. Monitored systolic and diastolic 
blood pressure will reduce risk factors for atherosclerosis in type 2 DM patients [34]. 

The results showed that both groups had a body mass index (BMI) classification of fat. There was no 
significant difference in BMI between the treatment and control groups (p>0.05). The results of this study are 
in line with previous research. A nonrandomized clinical trial study on 114 patients with type-2 diabetes 
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mellitus for one year showed no difference in BMI between the control group and the treatment group Nigella 
sativa at a dose of 2 g/day (p>0.05). BMI in patients with diabetes mellitus who were given Nigella sativa for 
eight weeks showed no significant difference between the treatment group and the control group in pre- and 
post-treatment [35]. 

The results of the examination of serum glucose levels and HbA1C showed that the treatment group 
had normal glucose levels (<200 mg/dl), which was 188.84+87.92 mg/dl when compared to the control group 
(264.72+80.48 mg/dl) (p<0.01). The treatment group also had lower HbAIC levels (7.64+2.50%) than the 
control group (9.76+2.25%) (p<0.05). This study confirms the results of clinical trials of the effect of 
preparations containing Nigella sativa on previous blood glucose levels. Previous clinical trials showed that 
administering Nigella sativa preparations to both DM patients and healthy volunteers were proven to reduce 
blood glucose levels [28]. The hypoglycemic effect of Nigella sativa is attributed to its activity as an 
antioxidant. Thymoquinone is the primary antioxidant component of Nigella sativa which has antioxidant 
potential that can scavenge free radicals, reduce oxidative stress and promote pancreatic cell proliferation, 
thereby leading to increased insulin secretion [36]. Thymoquinone decreased gluconeogenic enzyme 
expression and inhibited intestinal absorption of glucose. Thymoquinone also inhibited gluconeogenesis in 
muscle and liver by activating adenosine monophosphate-activated protein kinase (AMPK) [37]. 

The results of the examination of cholesterol, triglyceride, LDL, and HDL levels in both groups were 
within normal limits. There was no difference in cholesterol, triglyceride, HDL, and LDL levels between the 
two groups (p>0.05). The effect of giving preparations containing BCSO in various clinical trials gave varied 
results. In a randomized, double-blind, controlled trial, giving black cumin seeds for eight weeks to 20 patients 
with diabetes mellitus on triglyceride and cholesterol levels, there was no significant difference between the 
placebo and the treatment group. However, there was a significant difference in HDL and LDL levels. Black 
cumin seeds can reduce HDL, triglyceride, and cholesterol levels in patients with diabetes mellitus [38]. 

The provision of MHM nutritional supplement preparations is proven to reduce urea levels. The results 
showed that the treatment group had lower urea levels than the control group (33.56413.05 mg/dl vs. 
39.94+16.16 mg/dl) (p<0.05). This study's results align with previous studies, where preparations containing 
black cumin seeds could reduce urea and creatinine levels in chronic kidney disease (CKD) patients on 
hemodialysis [39]. Thymoquinone has an activity to inhibit cyclooxygenase and lipoxygenase enzymes in 
arachidonic metabolism. In addition, thymoquinone can increase antioxidant enzyme activity. Thymoquinone 
can inhibit the expression of vascular endothelial growth factor (VEGF) through the VEGFR2/PI3K/Akt 
pathway, potentially improving asthma [40]. The superoxide dismutase (SOD) activity increased significantly 
after the administration of thymoquinone injection [41]. 

We recognize that this study has many weaknesses. One of the weaknesses is that the research design 
used is a retrospective cohort and the duration of treatment is still relatively short in community settings, so 
many confounding variables cannot be controlled. Research with a randomized clinical control trial design 
with a longer duration of treatment needs to be carried out at a later stage. 


4. CONCLUSION 

Blood sugar levels and systolic blood pressure of DM patients at PHC before treatment were abnormal. 
Consumption of MHM herbal preparations as herbal supplements containing BCSO for 20 days by DM patients 
with standard therapy at PHC has the potential to increase clinical outcomes, especially in reducing blood sugar 
levels, decreasing HbAIC percentage, and decreasing urea levels. It is necessary to educate DM patients in 
PHC the importance of consuming nutritional supplements to increase the achievement of therapeutic goals. 
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